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The invention reUtee to .loctric motor driven liquid 
puape, perticulerly eirculetion pu»p. for centr.l heating plant, 
end plante for supplying hot utility water, of the wet type 
«h.r. the rotor and etator of the electric motor kre separated 

by a thin jacket. 

In known pumps of the type referred to the shaft common 
to the rotor, of the motor and the pump is either a conventional 
solid shaft, which IS journalled in sleeve bearings la the pump 
casing or a tubular shaft Journalled on a stationary supporting 
•haft, in order to obtain a. far as possible a nolselee. opera- 
tion of the pump. It will be endeavoured to make the bearing 
play as small as possible, but this wlU often give, rise to 
drawbacks, as Impurities In the IKpild to be pumped, such as 
naet, oxides, and scale precipitated In the pump may get j««ed 
in the bearings, thereby blocking the rotor. In the case of 
circulation pumps Installed In private houses such stoppage. In 
the operation are particularly undesirable, a. «»ch InstaUatlon. 
do not nonnally have expert operators for attending to the plant. 
It IS also difficult to provide a reliable location of the rotor 
ZO Shaft in the axial direction In the known pumps. Regular thrust 
bearings are liable to seise, and It has therefor, been attemp- 
ted to avoid direct axial contact between rotating and rtatlo- 
aary component, by means of various arrangement, for hydraulic 
b.l«.cing of th. axial forces acting upon th. rotor unit. These 
25 arrangement, are complicated and make the manufacture of the 

pumps more expensive* 

Th. invention alas at overcoming the dlfflcultle. and 
drawback, pointed out in the known pump., and th. char.ct.rl.tlc 
feature of the invention conal.t. In that the rt»aft cceion to 
30 th. rotor, of th. motor and th. pump I- accommodated on conical 
pivot bearing. subj.ct.d to an elastic axial pre-load. 

* 2 - ^ 
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Th« lavtation pr«vi4«« « mv«1 baariag atruecur* for 
pu«p. of th« kind r«f«rr«d to. which U {MrUeularly •inpU tad 
th.r.ror« eh«4p, «ad which eea«id«rfthly radueta th« uadasey of 
th« rotor aha/t to atiek or a.is. dua to tha praaaaeo of iapurltiaa 
la tha liquid to ba punpad, ae thAt tha rallAhUlty of tha puap la 
lapTOvad 4a eoaparad to pravloualy amployad hawing arraagamaata. 
Tha eomparltlvaly high apaei/le baMiag praaaura will affactlraly 
eouataraet tha paaatratlea of foraiga nattar. aaeh aa r«at or aeala 
batwaaa tha baariaga. aad if aueh a foraiga body aheuld aavarthalaaa 
aueeaad la makiag Ita way lata tha baariag. tha baarlag praaaura wlU 
ttaually ba eapabia of eruahlag it late a powdar which la laaa lacllaad 
to block tha ahaft. A« a foraiga body, which poaaibly gata la, wlU 
act oa a vary aaaU radiua, ita braklag aaomaat oa tha ahaft wlU alao 
ba eoaaldarably anaUar thaa would ba tha caaa la aa ordinary journal 
baarUg. Hxa udal pra-load aaauraa that tha eeauct la tha baariag. 
la praaarvad alao la tha caaa of variatioaa la tha laagth of the .haft. 

According to tha lavantion tha magaituda of tha 
praload aiay ba adjuaubU, aad haraby it wlU ba poa.ibl. to comp.a- 
aata for a atroag waar. if any. ia tha baaringa which might otherwi.e 
laad to aa uadaairabla raductioa of tha coatact praa.ura in tha Uttar. 

Aceerdiag to tha iavaatioa tha axial pra-lo*d ia eon- 
vaaiantly previdad by mounting th. atationary part of on. conical pivot 
baarlag ia aa oUatlc diaphragm. whUa tha corraapoadlng part at tha 
othar aad of tha ahaft la fbead In raUtion to th. pump caaa. Tb. diaph- 
raga may advaatogaoualy b. mad. ao aa to b. dlah.d in it. unloaded 
auta, aad at tha taountlng it ia d.form.d in tha oppo.it. dlr.ction 
aeaaawhat bayoad ita pUna atata. By a aulubla choice of the defor- 
aatioaa of tha diaphragm it la poaalble to attain that during the life- 
tia»e of tha puap th. po.itioa of th. diaphragm - which po.ition variaa 
whan tha baaringa are worn - i. doae to the plane poaitlon. which 
«ttalXa a alaimua of diameter varlatioa for th. diaphragm aad th.rafor. 
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•Uov. th. u« Of narrow tol.ranc,, b.tw.n th. di.phr.gn and 
th. p««p casa. A good c.nt.ring ia therafora attained irraapec 
tiv. Of th. .obUlty Of th. bearing. Wh.n furthennore th. dia- 
phragm 1. locafd at that and of th. punp wh.r. th. pun,p la 
5 Pl.c.d, th. .ffact of th. cLaranc. b.tw..n th. diaphragm and 
th. caa. .n th. cnt.rlng of th. rotor of th. motor la addltlo- 
nally radue.d. 

By mounting a filling body, which fit. tightly in th. 
Jack.t and .ncloa.a th. part of th. pump ahaft located b.tw..„ 
10 th. rotor of th. motor and th. pump cha»b.r ao aa to l.ave on- 
ly . comparatively marrow .lot, it la poaaible according to 
the invention to reduce the quantity of the liquid contained 
m the jacket and the circulation of th. aald liquid, ao that 
th. rlak Of for.ign matt.r making Ita way from th. liquid pum- 
ped to th. b.arlng of th. motor part and th. alot b.tw..a th. 
rotor and th. jacket la r.duc.d. 

According to th. inv.ntion. th. fixed b.arlng may b. .oun- 
ted at the end of a pin which la aecured In th. Jack.t b.tw..n 
rotor and atator and which .«.„da liquid-tight through th. 
20 atator caaing and haa an axial bora, th. out.r .nd of which la 
cloaed With a vantlng m«nb.r. In a pr.f.rr.d .mbodlmant th. pi„ 
is ..cured both to the .nd wall of th. Jackat and to a suppor- 
ting waU Which la aaourad l„ th. jackat cloa. to th. rotor of 
th. motor and haa a through bor. and th. mal bor. of th. pin 
i« m ccominlcatlon with th. chambar b.tw..n th. .nd waU of th. 
J«ck.t and the supporting wall through at Last on. trw3T.ra. 
bor.. H.r.by i. attained for one thing an .ap.clally rigid 
support of the pin, in which the ahaft i. accomodated, and for 
another thing it i. ea««..d that th. bearing i. lubricated by 
30 th. liquid in the .aid chamber having ace... to the outer end 
of th. b.aring, which i. of parUcular importance when the mo- 
tor is atarted, 

- 4 - 
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An Indication of th» rotation of th« pump =ay in a ai^pla 
way b* achieved by the venting member being arranged for 
opening inwards and being provided with an extension which in 
the closed position of the member extends nearly to the end of 
the shaft, both this extension and the end of the shaft being 
cut off obliquely. By a slight inward displacement of the ven- 
ting member, which entails only a slight loss of liquid, the 
end of the said member will get into contact with the end of 
the shaft, and when the latter rotates, this may be ascertained 
by the motion which it imparts to the venting member. 

In another embodiment of the invention, the bearing sur- 
face of the pump shaft at one end of the shaft is formed by « 
truncated cone rotating in a corresponding internally conical 
bearing bush, and the shaft is provided with an extension which 
projects through the bearing bush and is visible through an ope- 
ning in the stationar7 part of the pump. By this expedient the 
rotation and direction of rotation of the pump shaft can be con- 
troUed from the outside without any dismantling of components 
which might entail a loss of liquid. 

According to the invention, the extension of the shaft 
may furthermore be provided with means for turning the shaft 
from the outside through an opening in the stationary part of 
the puop. If the shaft should happen to bind or get stuck, it 
is hereby possible to turn it manually and possibly eliminate 
the reason for the sticking of the shaft without disnantllng 
the pump completely. The bearing bush is preferably mounted in 
tha middle of an annular, resilient diaphragm which has a sub- 
atantlAlly liquid-tight contact against the bearing bush and 
the stationary part of the pump, respectively. Hereby access 
to the extension of the shaft is ensured without risk of substan- 
tlal loss of liquid from the pump. 

According to the Invention, the stationary as well as the 
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rot4ry eofflponantt of tht b«trin«s nay b« lud* froa cefflant«d 
carbides. Hereby a good wear resistance is obtained, which en- 
sures a suitable lifetiae for the bearings with comparatively 
small diaensions of the latter. 
5 The invention will in the following be further described 

with reference to the diagrammatical drawings in which 

Fig. 1 shows a side elevation, partly in section, of a 
preferred embodiment of the pump according to the invention. 

Fig. 2 a corresponding illustration of a modified embodi- 

10 ment, 

Fis. 3 a section through a modified embodiment of one 
shaft bearing for the pump shown in Fig. 1, and 

Fig. 4 a section through a modified embodiment of one 
shaft bearing for the puap shown in Fig. 2. 
15 The pump shown in Fig. 1 comprises a casing 1 which in the 

usual manner is provided with an inlet flange and an outlet 
flange, with which the punp can be assembled with corresponding 
flanges on the pipe system of the plant. The inlet opening of 
the pump is designated by 2, and its outlet opening by 3. The 
20 puap is provided with a rotary impeller or vane wheel 4 secured 
to a shaft 5 which likewise carries a rotor 6 for the puap motor, 
which is shown purely diagrammatically, as its electrical design 
is irrelevant to the invention. 

The stator packet or core 7 of the electric motor is aoun- 
25 ted inside a stator casing 6 which is shown diagrannatically 
as having a teminal box 9 and which Is secured detachable to 
the pump casing 1, fitting with a cylindrical recess over a 
collar on the easing 1. The stator casing Is held In place by 
means of grub screws 10. The Internally cylindrical stator 7 
30 fits tightly ever a Jacket 11 which separates the stater 7 from 
the rotor 6. The Jacket 11 is tightly secured to an Intezvedlate 
ring 12 screwed Into the puap casing 1. In the zone between the 

. 6 . 
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atltor 7 and the rotor 6 th. jacket tus a very snail thickness 
out of regard to the attainment of snail electrical and magne. 
tlcal losses In the gap. 

Each end of the shaft 5 Is aeeooodated In the stationary 
part of the puop means of a finely-ground pivot point 13 and 
U, respectively, which are expediently formed by Inserts of 
cemented carbide secured in the end of the shaft. The pivot 
point 13 co-operates with a bearing bush 15. preferably like- 
wise of cemented carblae, which is provided with an intemaUy 
• conical bearing seat and which is secured in the centre of a 
crudfonn, dished, elastic diaphragm 16 placed in the bottom 
of the pump case 1. The pivot point U likewise co-operates 
with an internally conical b-iaring seat in an insert 17 which 
is secured in the end of a cylindrical, bored-through pin 18 
is connected so as to b« liquid-tight, e.g. by soldering, to 
the end wall n« of the Jacket 11. In order to further ensure 
the true centering of the pin 18 in reUtlon to the Jacket 11, 
said pin is secured to an intermediate plate 19 which fits 
tightly inside the Jacket 11 and is located imediately above 
the rotor 6. The pin 18 is furthermore guided by a cylindrical 
bore 20 in the end wall 8a of the stator casing 8. 

The length of the shaft 5 is adjusted so that the diaphragm 
16 exerts a suitable axial pressure on the shaft. For circula- 
tion pumps of the sizes which are generally used in central 
25 heating and hot water installations, an axial pressure of 

about 2-10 kg, when the pump shaft la mounted, has turned out 
to be satisfactory. The diaphrasa 16 is manufactured in such 
« w«y that in its unstressed state it is dished in the direction 
opposite to that ahown in Pig. 1. and when being mounted the 
diaphraffn is pressed beyond its plane position in such a way as 
to take up the mounted position shown, where, incidentally, 
its curvature is shewn exaggerated for the sake of cUrlty. 

- 7 - 
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"In'prtctlc*, tha convwity will «aount to only About 1 m. 
Aa th« nonaal wtar of th« bearings during the lifetiae of 
th. puap vill hardly ever exceed about 2 mm, the diaphragm 
16 will even after a long time remain almost plane, so that 
5 its outer diameter is only altered insignificantly. This 
means that the diaphragm can be mounted with a comparatively 
small diameter clearance in the casing 1, and as the diaphragm 
is.3rurthermore located opposite to that end of the shaft 5, 
where the rotor 6 of the motor is mounted, the centering of 
10 the said rotor in relation to the stator 7 is only affected 
very little by the motion and clearance of the diaphragm. 

The pin 18 is provided with a central through bore 21 
which at its top is closed with a vent screw 22. Transverse 
bores 23 in the pin 8 establish communication between the bore 
15 21 of the latter and the space between the bottom 11a of the 
jacket 11 and the intermediate plate 19, and through perfora- 
tions, not shown, in the plate 19 this space is furthermore 
in communication with the liquid-filled space inside the Jacket 
11, where the rotor 6 is located. In this way, the supply of 
20 lubricating li,|uid to the outer end of the pivot point 14 is 
always ensured. In order to prevent liquid from leaking into 
the stator casing 8 in the case of venting of the pump by 
means of the screw 22, a sealing ring 24 is mounted between 
the pin 18 and the bore 20. 
25 la the intermediate part 12 a filling body 25 has been 

pressed la, which may be made of e.g. low-pressure polyethyle- 
ne and which takes up the greater part of the space between 
the rotor 6 of the motor and the pump chamber proper. A laby- 
rinth sealing between the filling body and the shaft 5 is 
30 effected by labyrinth chambers 26 in the filUng body. The 
filling body serves for reducing the quantity of liquid 
around the rotor 6 and the circulation of this liquid, whereby 

- 8 . 
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th« riak of foMlgn m«tt«r aaklng it» wty from th. liquid 
puttptd to th. .h.ft bt.rlns U. 17 4nd to th. gap b.tw..n th. 
rotor 6 and th. Jaek.t 11 i. r.duc.d. 

It haa turn.d out that a puap with conical pivot b.arln«s 
Ilk. that h.r. d.scrlb.d is v.ry r.llabl. a. a circulation pump 
.v.n m plants for supplying hot utility wat.r. In which du. 
to th. constant mipply pf fr.sh wat«r from the mains, consid.- 
rable pr.cipltatlcna of .cal. »ay occur. In contradistinction 
to puaps with ordinary cylindrical sleeve bearings, th. risk 
of blocking or jaaning of the rotor due to depositions in th. 
bearings Is reduced. A blocking of the rotor may, however, 
also occur due to the fact that scale or other foreign matter 
gets Jaamed in the narrow slot betw.«n the rotor 6 and the 
Jacket 11. It may therefore be convenient to provide 

e.g. in the diaphragm 16 an opening, through which a tool for 
turning the rotor shaft 5 may pass. Such a tool may e.g. com. 
prise a shaft passing liquid- tight through a stuffing box in 
the bottom of the pump case 1 and which on its inner end car- 
ries a gear wheel which can be made to mesh with teeth on the 
rotor shaft or on the pump wheel 4. The shaft may be spring-loa- 
ded in such a way that normaUy the teeth en . the two members do 
not mesh, but that the shaft can be shifted axially against 
the spring pressure and thereby establish the meshing of the 
teeth. 

In the embodiment shown in Fig. 2. the pump casing is de- 
signated by 31, and its inlet and outlet openings by 32 and 33, 
respectively. The impeller 34 of the pump i. secured to the 
shaft 35 which carries the rotor 36 of the pump motor. 

The atator packet or core 37 of the motor is mounted in the 
stator casing 38 which by means of screws 39 is secured to an 
annular flange 40 which by means of bolts, not shown, is se- 
cured detachably to the pump ease 31. In this embodiment the 

- 9 - 
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J*ek«t 41, which a«parat«s tht jzator 37 and tht rotor 36, la 
a cylindrical tube which at its 6Ad nearest the pump casing 
is secured by roUing in the end flange 40, there being as a 
further means of preventing liquid from leaking from the in- 
5 terior of the pump to the stator easing mounted on 0-aeal 42 
between the bore in the flange 40 and the Jacket 41. 

At its outer end, the Jacket U Is assembled liquid-tight, 
e.g. by soldering, with an end part 43 provided with an inter- 
nal shoulder U. A circular diaphragm 45 rests with its outer 
10 «dge on the shoulder 44, and the diaphragm is provided with 
a central bore in which a collar bush 46, which is closed at 
the end, is mounted with its collar resting on the underside 
of the diaphragm 45. A finely ground pivot point 47 of cemen- 
ted carbide is secured in the bore of the bush 46. 
^5 * P^^o* holder 48 is secured liquid-tight in the bottom of 

the pump case 31, and a finely ground pivot point 49 is moun- 
ted in a bore in the pivot holder 48 opposite to the pivot 
point 47. The pivot points 47 and 49 serve for accomodating 
the rotor shaft 35 which is at either end provided with a 
20 cylindrical recess into which an insert 50 of cemented carbi- 
de or other hard material is let. Each of the two inserts 50 
is provided with an internal, conically ground bearing seat 
which can accomodate the corresponding conical, bearing seats 
on the pivot points 47 and 49. 

Consequently, the embodiment shown in Pig, 2 differs from 
that shown in Fig. 1 m that the internally conical bearing 
seat are provided in the shaft, while the pivot points are 
secured in the pump casing and in the diaphrafft mounted at 
the end of the Jacket, respectively. As was the case with the 
30 pump wheel 4, the pump wheel 34 is mounted with its suction 
side facing the fixed bearing, so that the pressure differen* 
ce produced by the pump wheel in the two chambers of the pump 
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casing actuates this wheel and thereby the shaft in tha 
direction towards the fixed bearing. This embodlaent may. as 
was the case with that described above, be provided with aem. 
bers for turning the pump shaft from the outaide. e.g. a toothed 
shaft as described above, and this shaft may then extend li- 
quid-tight through the end part 43 and through an opening in 
the diaphraen 45. 

Fig. 3 shows a modification of the accomodation of the 
shaft shown in Fig. 1 at the upper end of the pump. In the puap 
shaft 55, which is shown in section, there is fixed a pivot 
point 56 which at its end is provided with an oblique face 57. 
The internally conical bearing seat 58 is moiuited in a cylin- 
drlcal pin 59 corresponding to the pin 18 in Pig. i. The pin 59 
is secured in the end plate 60 of the Jacket oorresponding to 
the end plate 11a in Fig. 1 and in the intenaediate wall 61 
corresponding to the iateraediate wall 19 in Fig. 1. and the 
pin is furthemore guided in a bore 62 in the end wall 63 of 
the stator easing. 

Zastead of the vent screw 22 in Fig. 1 there is provided 
in Fig. 3 a valve body 64 with a cylindrical portion which is 
mounted with a play in the cylindrical bore of the pin 59 and 
which has a conical valve face 65 co-operating with a valve 
seat at tha transition between the said cylindrical bore in th* 
pin 59 and an extension of this bore having a nailer diameter. 
Tha portion of the valve 64 following upon tha valva face 65 
i» threaded airi co-operates with a nut 66 which is shown 
countersunk into the bore 62. The opposite end of the valve 

64 is shown cut off obliquely at 67, 

Honaally the nut 66 i. tightened, so that the valve face 

65 ia held against its seat. The venting of the pump is effected 
by the nut 66 being slackened, whereby the valve permita air. 

If any, to escape. If the nut 66 is ftirther slackened, the val- 
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v« 64 Sinks, and 4t last its obliquely cut-off end face 67 
gets into contact with the oblique end face 57 of the pivot. 
Hereby it is possible without dismantling the pump to ascertain 
whether the shaft of the latter rotates, as In this ease the 
valve 64 will be moved up and down, its ttirning being prevented 
by a forced-in pin 68 engaging a guided groove 69 in the pin 
59. Leakage of liquid to the interior of the stator easing is 
prevented during this operation and during the venting by means 
of a sealing ring 70 between the pin 59 and the bore 62 in tha 
stator casing. 

Fig. U shows a modified embodiment of the upper bearing 
in the pxxmp shown in Fig. 2. In this embodiment , the bearing 
face of the pump shaft is formed by a truncated cone, and the 
shaft is provided with an extension which projects through the 
associated bearing bush and which is visible through an opening 
in the stationary part of the pxjmp and which flurthennore is pro- 
vided with members which make it possible in ease of need to tiim 
the shaft from the outside* 

The figure shows a part of the stator easing 81 of the 
pump in which the stator packet 82 is mounted. The shaft 83 of 
the pump, which carries both the pump rotor, not shown, and the 
rotor 84 of the electric motor, has a cylindrical portion 85 
is located outside the said rotor 84 and to which an externally 
conical bearing ring 86 of cemented carbide or other hard ma- 
terial is secured. 

The bearing ring 86 is externally ground with a vertex 
angle of about 60^, and it is rotatable in a bearing bush 8? 
which is likewise of cemented carbide or other hard material 
and provided with a corresponding conical face. A collar on tha 
bearing bush 87 rests against the side feeing the rotor 84 of 
a closed annular diaphragm 88, the outer periphery of which rests 
against an internal shoulder on an end part 89* The end part 89 
is liquid-e hj.gh » connected to the thin cylindrical Jacket 90 
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whUh ••ptrtttt th« rotor 14 oi tho •Uetrie motor /ro» ths tutor 
•2* mtlAf tlf hUy in th« cylia4rieal boro of tho Uttor • T^o oad psrt 
69 lo provided with » hollow » •xtornAUy cyliadrlc&l, upwArdtf^ciaf 
•xtuoloa 91 which projactf through a eorroopo&diag boro ia tho 
■tator easing 81 aad whleh oxtorBAlly is elosod by a scrow«d*oa 
eovor 92 which is profsrably compUtsly or portly transparoat* 

Tho pump shaft 63 is providod with aa oxtsasloa 93 
which projects into tho cylindrical part 91 of tho oad part 89 aad 
tho outor sad of which is squaro. Coasoquoatly, tho oad of tho 

10 shaft is rlsiblo from tho outsido through tho coror 92 » aad whoa tho 
laRor is rosiovsd» tho oad of tho shaft may bo turaod maaually^ if 
for somo roasoa it happoas to biad or got stuck by applyiag a 
spaaaor to its squaro. 

As was tho caso with tho diaphragm 16 aad 45 ia tho 
ombodimoats doscribod aboYo» tho diaphragm 68 sorvos as a 
rosilioat mombor oxortiag a suitablo axial prossuro oa tho shaft 63* 
Whoa tho diaphragm aad tho corrospondiag facos oa tho boariag bush 
87 aad tho oad part 69f rospoctivoly, oa which tho diaphragm abuts, 
is suitably dosigaod» tho liquid -flUod spaco iasido tho jackot 90 

20 will bo substantially liquid-tight desod ia r«latioa to tho spaco out* 
sido tho diaphragm 88, so that tho. covor 92 caa bo romoTod without 
porcoptlblo quaatltioo of liquid loakiag out. 
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7b« •mbodiznsata ox th« invtntiOB in which mjx txclusiv* 
property or privll«g« ia cUini«d tr« d«fin«d 4i foUowt: 
1* A liquid pump coznpriainf 4 CAiiag having 4 first chambor 

4nd 4 iccoBd ch4mb«r, 4 liquid Ught J4ek«t ••p4r4ting •4id eh4nibtrs. 
4a tltctric motor compriftiag 4 •t4ior loc&ted ia S4id socond ch4mbttr 
4ad 4 rotor loc4ted ia 44id first ch4mb«r, S4id first chimabsr Lsviag 4a 
inlst 4nd outlst for p4S8ing liquid thsrsthrough^ 4 rotary sh4ft C4rryiag 
S4id motor rotor 4ad dispossd ia S4id first ch4mbtr9 4 pump impsUsr 
ia S4id first ch4mb«r sscursd to S4id sh4ft berweea S4id ialst 4ad outlet, 
4 cup sh4ped rssilisBt di4phr4gm supported 4t its periphery by S4id 
C4siag disposed ia S4id first chAmber, 4 first st4tiea4ry be4riag member 
secured eeatr4lly. to S4id di4phr4gm "srith 4 coaic4l t4pered be4riBg for 
supportiag the 4dj4ceat end of i;&id shaft in cooperation with 4 cemplemen* 
t4ry first t4pered be4ring surf4ee on s&xd shaft, 4 second station4ry 
be4ring secured censr4lly of said liqxiid tight J4cket with a conical tapered 
bearing for supportiag the adjacent opposite end of said shaft in cooperation 
with a complementary second tapered bearing surface on said shaft, said 
resilient diaphragm providing an axial prelo4d upon said shaft. 
2. A l iquid pump comprising a casing having' a first chamber 

and a second chamber, a liquid tight jacket separating said chambers, an 
electric motor comprising a stator located in said second chamber and a 
rotor located in said first chamber, a rotary shaft carrying said motor • 
rotor, a pump impeller secured to said shaft, a diaphragm supported at 
its periphery by said casing at one end of said first chamber, a first 
stationary bearing member secured to said diaphragm and having a tapered 
bearing surface shaped for supporting said shaft in cooperation with a 
first tapered bearing surface on said shaft, a pin secured liquid tight 
to said jacket at the opposite end of said first chamber and to tho adjacent 
end of said casing and extending into said first chamber, a second stationary 
bearing member secured to the end of said pin extending into said first 
chamber and having a tapered bearing surface shaped for supporting said 
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•hait in coop«r4tloa with * ■•coad tAper«d btt&ring surfAc^ oa lAld sh&fty 

pin hAviag &a ucixl p&taAg« •xtcndlag Itngthwlflc thereof, aad m 
aacUlly diapl&e«abU v«atiag m«mb«r aorxaally obttruetiag tb« outtr tad 

of SAid pAl«&g«. 

3. A liquid pump cUimtd ia elAizn 2« ia which taid v«atiag 
xatxnbcr is arr^agtd for optaiag iuch patsagt upoa aa iaward diapUea- 
meat, aad laid vtating maiBber ia provided with aa axial axtaaaioa which 
ia tha cloaed poaitioa of aaid vcating member exteada aearly to the ead of 
aaid ahait aupported in aaid aecoad atatioaary bearing member* the 
oppoaiag ead face a of aaid eacteaaioa aad aaid ahaft being cut off obliquely 
with reapect to the axia of aaid ahaft. 

4. A liquid pump aa claimed ia claim 2, in which aa apertured 
wall ia aecured to aaid Jacket adjaceat aaid motor rotor aad to aaid pia« 
aad in which at lea at one traaaverae bore ia provided ia aaid pia eommuai 
catiag with aaid axial paaaage intermediate aaid apertured wall aad the 
outer ead of aaid Jacket « 
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